A dynamic analysis method has been developed to investigate and characterize embedded delamination on the dynamic response of composite laminated structures. A nonlinear finite element model for geometrically large amplitude free vibration intact shallow cylindrical and delamination shell analysis is presented using higher order shear deformation theory where the nonlinearity was introduced in the Green-Lagrange sense. The governing equation of the vibrated shell were derived using the Variational approach. The effect of different orthotropicity ratio, and delamination size on the non-dimenational fundamental frequency and frequency ratios of plate for different stacking sequences. Finally the results were compared with those available in literatures where the discrepancy of the results was (15.8022 % with considering the nonlinearity).
INTRODUCTION
It is known that delamination are the most frequent causes of failure in laminated structures, particularly under compressive loads. The delaminations in composite materials may occur as a result of various reasons such as manufacturing imperfections, imperfections of various natures, external impacts, thermal and chemical shrinkage of components, and high stress concentrations in the area of geometric or material discontinuities. The presence of delaminations in composite laminates can reduce the overall stiffness and cause the material unbalance in a symmetric laminate. For the past two decades, analytical and numerical analyses have been carried out by many researchers to analyze delaminated composite structures, considering the shear deformation theories. Reddy 1979 using the finite element method to calculate the free vibration of laminated anisotropic plate theory of Yang Norris and Stavsky (this theory is a generalization of Mindlin's theory for isotropic plates to laminated anisotropic plates and includes shear deformation and rotary inertia effects). Shin DK 1997, analyzed the large amplitude vibration of symmetrically laminated moderately thick shallow doubly curved open shells with simply supported sides, considering the first order shear deformation theory and nonlinearity in Von-Karman sens. They obtained the governing equations using the Galerkin approximation and solved them by a fourth order Runge Kutta time integration procedure. Reddy and Chao 1981 used the solution of finite element methods to determine the bending deflection, stress, and natural frequency for large deflection theory (Von Karman's), including transverse shear, governing moderately thick, laminated anisotropic composite rectangular plate subjected to various loading and edge condition was presented. The Navier type exact solution are presented by Reddy and Liu 1985 used the high order shear deformation theory of elastic shells is developed for shells laminated of orthotropic layers. The theory is a modification of the Sanders theory and accounts for parabolic distribution of the transverse shear strains through thickness of the shell and tangential stress free boundary conditions on the boundary surfaces of the shell. Shiau and Wu 1991 obtained a high precision based on a simplified high order shear deformation plate theory and using the finite element formulation (72 degree of freedom and triangular element) to determine the natural frequency of laminated plate for deferent type of material and number of layers. The Malekzadeh 2007 studied the effect of different parameters on the convergence and accuracy of natural vibration of the method a differential quadrature for large amplitude free vibration analysis of laminated composite skew plates, the governing equations are based on the thin plate theory (classical linear theory) and geometrical nonlinearity is modeled using Green's strain in conjunction with Von Karman assumption. On the other hand The Ganapathi, et.al, 2009 investigation the free vibration characteristics of simply supported anisotropic composite laminates using analytical approach the formulation is based on the first order shear deformation theory, the governing equation are obtained using energy method. Aditi Chattopadhyay and Haozhong Gu 1995, evaluated the transverse shear effects in delamination buckling of cylindrical shells under axial compression the studying based on the high order shear theory and linear geometry. The Rayleigh Ritz method is used to solve the equations by assuming a double Fourier expansion of the displacements with trigonometric coordinate functions. Hyonny and Keith 1999 are presented an analytical methodology for predicting the buckling initiation of delaminated composite plates it based on the classical plate theory and neglected the effect of shear deformation. Liangjin and Zhengneng 2000 presented a three dimensional model for the analysis of local buckling of stitched composite laminates with an embedded elliptical delamination near the surface, they investigated the effects of stitching, delamination size, delamination orientation and stacking sequence on buckling strains by using the Rayleigh Ritz energy method. Heung and etal 2003 has been developed to investigate and characterize the effect due to presence of discrete single and multiple embedded delaminations on the dynamic response of composite laminated structures with balanced/unbalanced and arbitrary stacking sequences in term of number placement, mode shapes and natural frequencies. Dongwei and Christian 2004 presented an analytical solution to the free vibration of composite beams with two non overlapping delaminations, the Euler Bernoulli beams using the delaminations as their boundaries, the continuity and the equilibrium conditions are satisfied between adjoining beams. Alberto and et.al, 2005 developed the analytical delamination of the strain energy release rates in a delaminated laminate by means of a model of plates which provides no singular stresses, they predict the delamination criteria. Wang and Dong 2005 used the energy method to study hygrothermal effects on local buckling for different delaminated shapes near the surface of cylindrical laminated shells, the effect of non-linear obtained by considering transverse displacements of sub laminate shells and the young's modulus, thermal and humidity expansion coefficients of material are treaded as functions of temperature. Yang and Fu 2006 discussed the effects of delamination sizes, depths, boundary conditions, the material properties and the laminate stacking sequences on delamination growth, based on the variational principle of moving boundary and used classical theory for cylindrical shells. Christian and Dongwei 2007 studied the analytical models and numerical analysis for free vibration of delaminated composites, and they discuss the influence of delamination on the natural frequencies and the mode shapes of composite laminates in addition other factors affecting the vibration of the delaminated composites are discussed. Yang and etal. 2007 discussed the effects of delamination sizes, depths, boundary conditions, the material properties and the laminate stacking sequences on delamination growth, based on the variational principle of moving boundary and considering the contact effect between delamination regions, the first order theory and nonlinear governing equations for the cylindrical shells are derived. Sang and Dae 2007 studied buckling behaviors of laminated composite structures with a delamination using the enhanced assumed strain (EAS), the EAS three dimensional finite element formulation described and focused on the significant effects of the local buckling for various parameters, such as size of delamination, aspect ratio, width to thickness ratio, stacking sequences and location delamination and multiple delaminations. Züleyha and Mustafa 2008 studied the effect of the size of beneath delaminations has no significant on the critical buckling load and compressive failure load of E-glass/epoxy composite laminates with multiple large delaminations, a numerical and experimental study is carried out to determine the buckling load of rectangular composite plates, for the experiments (0º/90º/0º/90º)s oriented cross-ply laminated plates with multiple large delaminations and without delamination are produced by using hand lay up technique and the results are compare with results obtained by ANSYS 11.0 software and good agreement obtained. Alnefaie 2009 developed a three dimensional finite element model of delaminated fiber reinforced composite plates, a classical plate theory is studied during the analyze their dynamics natural frequencies and modal displacements in which are calculated for various case studies with different dimensions and delamination characteristics. A theoretical analysis is investigated in this paper by using finite element method, which is studied the modal analysis of intact and delamination plate.
MATHEMATICAL MODEL
Displacement field: A shell of length a, width b and thickness h is composed of N number of orthotropic layers of uniform thickness. The (α, β, ζ) are curvilinear coordinates axes. The following displacement field for the laminated shell based on the HSDT is considered to derive the mathematical model.
Where t is the time, (
) are the displacement along the (α, β, ζ) coordinates, (u,v,w) 
Strain -displacement relation
The nonlinear Green Lagrange stain displacement relation for the laminated shell can be expressed as follows. (2), the strain -displacement relation of the laminated shell is expressed as : 
Stress -strain relations
In the analysis of composite laminated materials, the assumption of plane stress is usually used for each layer. This mainly because fiber reinforced material are utilized in beam, plate, cylinders, spherical and other structural shapes which have at least one characteristic geometric dimension in an order of magnitude less than the other two dimensions. In this case the stress components ( 
By substituting the strains from equation (2) and stresses from equation (5) into equation (6), the strain energy can be expressed as :
Where : N is the numbers of layers Kinetic energy of the vibrating plate: The kinetic energy expression of a vibrated shell can be expressed as
Where, ρ and δ & are the density and displacement vector which differentia the first order of displacement with respect to time, respectively. The global displacement vector can be expressed as : 
is the inertia matrix.
Solution Technique
The displacement vector can be conceded to the form by employing the FEM
Where :
The equations of strain for linear and nonlinear are studied of large deflections, as in equation (4) and nonlinear displacement in equation (1), when substituted into equation (7), the strain energy can be written as 
the strain energy and W is the work done and the Lagrangian as the function L where ( L = (T -U+W)).
Hamilton's principle states that the actual displacement that the body actually goes through from instant (t 1 ) to instant (t 2 ) out of many possible paths, is that which achieves an extremum of the line integral of the Lagrangian function. This is achieved if the variation of the time integral of the Lagrangian is set to zero:
Hamilton's principle can be used to find the compatible set of equations of motion and boundary conditions for given stresses and strains. This is done by substituting the equations for strain energy equation (12) and kinetic energy equation (10) into the equation (13), performing the integration by parts, and setting the coefficients of the displacement variations (also called virtual displacement) equal to zero. The Lagrangian becomes (Marco, 2008) .
are the global mass matrix and global linear stiffness matrix and nonlinear stiffness matrix that depend on the displacement vector respectively.
Damage modeling
Defect and damages are caused the laminates to lose their strength and rigidity and also the safe working life is reduced. Defects and damages can creep in at any time like manufacturing, in service or in design due to discontinuities such as cut out and play drops. The investigation of defects and damages are presented. By using the following expansion of the displacements through the thickness of the shell.
( )
Where the step functions H ′ are computed in terms of Heaviside functions H ′ as :
And the ND is the number of delaminations. The jumps in the displacements at the j th delaminated interface are given by V U ′ ′, and W ′ . Using the step functions ) (z H ′ , it can be model any number of delaminations through thickness; the number of additional variable is equal to the number of delaminations considered (Barbero and Reddy, 1991) .
Then substituting equation (16) into the nonlinear Green Lagrange stain displacement relation for the laminated shell, equation (2) will be: Where the parameter of equation (17) can be show in Appendix (A). The generalized displacements (DOF) in this case are
. The effect of delamination on the stiffness is much higher compared to the mass, hence it can be considered the same mass matrix in equation (10).
NUMERICAL RESULTS AND DISCUSSION
A nonlinear finite element code using the present displacement field shell model in Green-Lagrange sense in the framework of the HSDT. The validation and accuracy of the present algorithm are examined by comparing the results with those available in the literature. The effect of different combinations of the material orthotropy, amplitude ratio (W max /h), where W max is the maximum deflection of shell and h is the thickness, and different size of delamination are also study.
The following sets of boundary conditions are used for the present analysis' a) Simply support boundary conditions (S): Table ( 1). The differences are more pronounced because the present study deals with all the higher order terms of Green-Lagrange strains in the framework of the high shear order theory. Due to this, the stiffness matrix becomes more flexure and approaches towards the more general case, i.e., Green-Lagrange. However, the published results (Shin DK. 1997) have been obtained using the Von-Karman strains in the framework of the first shear order theory. The effect of material orthotropy on the frequency ratio of the nonlinear free vibration of square laminated cylindrical shell for intact and delamination cases are studied for four different modular ratio (E 1 /E 2 = 3, 5, 10 and 15) with other parameters such as G 12 /E 2 =0.6, G 23 /E 2 =0.5, υ12=0.25, a/b=1, a/h=10, R/a=5) for all sides simply supported boundary condition (SSSS). The results of the linear fundamental frequency increase with increasing in modular ratio and decreasing in natural frequency in the delamination case as shown in figure (2) . The frequency ratio decreases with increase in modular ratio and diverged in some results because in the present work, the framework of the high order shear theory and geometrical nonlinearity modeled with Green's strain is used as shown in Table ( 2). The effect of delamination on the natural frequency, it is decreasing the natural frequency with increasing the size of defect, because of the increase in the delamination size this lead to increase in reduction in stiffness matrix as shown in the Figure ( 3). The frequency ratio increases with increasing in delamination size and diverges in some results because the framework of the high order shear theory and geometrical nonlinearity modeled with Green's strain is used in this work as shown in Table  ( 3). 
CONCLUSIONS
The geometrically nonlinear free vibration analysis of composite plate with and without containing the delamination is investigated using nonlinear finite element method in the framework of a higher order shear deformation theory in Green-Lagrange sense. The governing equation of the vibrated plate is derived using the Variational approach. The frequency amplitude relations for the nonlinear free vibrated plate are computed using eigenvalue formulation and are solved employing a direct iterative procedure. Based on the numerical results the following conclusions are drawn.
• The validation shows the necessities of taking into account full nonlinearity.
• The finite element model proposed can be predicted accurately the dynamic behaviors of a laminated composite plate with internal delamination at arbitrary location. Hence the discrepancy of the results was (15.8022 % with considering the nonlinearity).
• Local internal delamination has slight effect on the natural frequencies of the laminated composite plate although the extent of the natural frequency variation increases with both the delamination dimension and the order of the natural frequency. 
Appendix (A)
The coefficients of matrix in equation (3) 
